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Like many of the tropical storms of October that pnss 
inland from the east Gulf of Mexico, the one under con- 
sideration had its apparent origin over the west-central 
Caribbean Sea. The first signs of the resence of this 
disturbance in that region were observerftlie morning of 
October 21, although relatively low pressure had been 
previously reported from bordering stations and from 
vessels authonzed to send meteorological reports by radio. 
However, on the morning of the 21st when there were 

s of the presence of a disturbance in that region, the 

ddvisory 10 a. m. Disturbance appears to IJe forming over western 
Caribbean Sea southweat of Jamaica; movement uncertain, hut prob- 
ably northward. 

At the time this advice was issued the barometer was 
high over the United States east of the Mississippi River, 
low along and off the east coast of the United States, and 
relative1 high southeast of the Bermudas. As to the 
origin o 9 the storm, little of an authoritative nature may 
be said for meteorologists are not yet in agreement as 
to the forces which brmg about their development. It 
is a matter that is still in the controversial stage. Never- 
theless, we do know that they occur along the line of 
discontinuity which separates the two systenis of trade 
winds-the northeast trades of the Northern, and the 
southeast trades of the Southern Hemisphere. 
the hypothesis recently stated b Bjerknes to ex lain t e 

to apply in the case of the tropical cyclones. In  connec- 
tion with the ori in of the cyclone under discussion, the 

Canal, is interesting. 

fo si$ lowing advisory information was broadcast: 

perliar 
origin of the extra-tropical cycones T will also E e found 

9 following letter H rom the Chief H drographer, Panania 
It reads as ollows: 

Reference is made to cabled predictions of the West Indian hurricane 
of October 21-25. The service on this storm waa as satisfactory to 
shipping here aa that of the September S to 13, 1931, hurricane. 
As usual, we were not detrimentally affected here locally. How- 

ever, we did have a noticeable effect from it,  considerably more than 
usual. I inclose barometric record. October 13 to 26 (not reproduced ). 
You will note that our barorneter, disregarding diurnal fluctuations, 
waa eteadily declining from Octoher 13 to 18, preceding the llirth of 
the hurricane. This period was accompanied by heavy daily rains, 
noticeabl on the Pacific half of the Canal Zoue; iuinda prwditigjrwn 
northwad 
On the lSth we had an unusual reversion to a more or less steacly 

southerly wind of drv season intensity and with dry s e m n  character- 
istics except aa for direction; virtually no rain; the above conditions 
obtaining to October 29. 

During October 20-22, inclusive, wind movement averaged 19.4 
miles per hour a t  Ballma Heights against a normal Octoljer movenient 
of 6.4. That station had maximum five-minute intellsities of 35 miles 
per hour. 

Ships tell us of stormy voyages from San Francisco to Nicaragua 
contemporaneously with the passage of the Caribbean storm. 

Bay during the 35th to 25th. This southward-flowing 
air-stream controlled the movement of all pilot balloons 
released a t  pilot-balloon stations in the Atlantic States 
north of Florida during this period. This but confirms 
the opinion of the writer and others that the winds flowing 
out from and around anticyclones very largely determine 
the movement of tro ical cyclones. 

Passing north-nort \ westward from the position south- 
west of Jamaica, the cyclone passed near and to the east 
of Swan Islands on the mornin of the 22d. . The barome- 
ter fell to 29.30 inches, an2 possibly lower, a t  that 
st.ation between 10 a. m. and noon and rose rapidly 
thereafter. During the afternoon of the same day the 
wind which had been from the north in the mornin 
shift.ed to south-sout.hwest and reached a speed o 9 

SO miles an hour. Passing Swan Islands the cyclone 
reached the Tucatan Channel during the 23d, its center 
passing near Cape San Antonio, Cuba. It seems to have 
acquired its maximum intensity in this region, as the 
niaster of the schooner Tfrgima reported a minimum 
pressure of 37.50 inches when in the center of the cyclone. 
The S. S. EZ Ester0 while in latitude 25O 36' and longitude 
84' ?A', a t  10 p. m. of the 24th, encountered the center 
of the cyclone, the barometer falling to 27.54 inches. 
The accuracy of the barometer aboard the T7ir 'nia is not 

froni the reading made by the observer at  Tarpon Springs, 
near and north of Tampa, when the cyclone was passine; 
inlnnd n0rt.h of Tam a, it is presumed to be a proxi- 
iiiatdy the true low g arometer at  the center of t $I e dis- 
turbance. At Tarpon Sprin s the barometer as read 
by Mr. A. P. Nbaugh showef a readin of 28.12 inches 
and a t  the same time the wind was a !i ead calm which 

known, but since the reading is not essential 9" y different 

Y *  
lasted m hour or more, following 2:15 p. m. of October26 
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During the time that the cyclone was moving north- 
ward advisory information and warning? were issued to 
the threatened land and sea areas, and it IS worthy of note 
that no report of loss of a vessel carrying radio outfit has 
come to the notice of the Central Office. 

Hurricane warnings were ordered noon of t:he 24th for 
the west Florida coast from Key West to ,Qpalachicola. 
The warning read as follows: 
Change to hurricane wmnin,rr at nimii. Key Wert to Apxlar hirch. 

Incres=ing winds and gales and hmrir.nne velocities along tlw coast. 
Emergenvy: warn all interwta. ‘1’ropica.l et.orm near and nort.hwret of 
west end of Cubs, niovina slowly nnrthaard ani1 will ?hai;ge it.s ~ O U I ‘ W  
to northnortheastward during to-day. 

After crossing the Florida Peninsula the storm moved 
almost due east. The last information concerninpa it 
received b radio was supplied by the French b. S. 

durin the 27th-38th when in longitude 69” 14’ west and 
latitu%e 25’ 22’ north. The lowest barometer recorded 
was 29.06 inches. 

Montana w i ich came within the influence of the cyclone 

LOCAL DETAILS.  

Local details of the storm, abstracted from reports by 
meteorologists H. B. Boyer, W. J. Bennett, and A. J. 
Mitchell, in charge of the Weather Bureau sbations at  
Key West, Tampa, and Jacksonville, respectively, are 
given below. 

METEOROLOGICAL CONDITIONS. 

Key West, Fla.-Pressure slowly but s tesdily decreased 
from 29.92 inches at 10 a. m. of the 23d to 29.55 inches 
a t  3130 a. m. of the 24t.h, while the winrl, moderti.te to 
fresh from the southeast during the afternoon of the 
23d, steadily freshened throughout the 24 th, veering 
from southeast to south between 4 and 5 . ni. rlnd hecoiii- 

a moderate ale, and between 10 and 11 p. ni. to a f r d i  

wind veered to southwest a t  5 a. in. and %,minutes lat,er 
registered its highest velocity of 4s miles an hour. 
Thence on the force gradually diminished, anti during the 
middle of the afternoon had fallen to fresh and hnd veered 
to west. 

The rainfall throughout the passing of this storm was 
light and more or less intermittent, and while the gusty 
and squally character of the wind invariably acconipnny- 
ing tro ical storms was present, this fe. *i t ure was not 
marked5) but during one of these squalls, a t  S:OG a. ni. 
of t.he 25th, the extreme (1-mile) velocity wns recorded- 
54 miles an hour from the southwest. 

At the Sand Key station on the Florida recfs, 8 miles 
south of Key West, the maxiniuru wind velocity recorded 
was 56 miles an hour from t.he south a t  4 a. m. of the 
25th, while the lowest barometric reading wa.s 39.57 
inches a t  the same time. 

The heavy seas from the southeitst, south, and south- 
west rolled in over the reef and praclically waslied nwi~y 
the island that hnd slowly built up since the hurricane 
of Se tember, 1919. Duriiio the afternoon of t.he 24th 
the okcial in charge at. K e y k e s t  was informed by- tele- 
phone that the seas were then coming within 5 feet of 
the recording rain gage. Instruckions were given to 
remove the gage. 

Although the employees n t  Sand Kcy were assured 
that violent winds need not be looked for, t.hap were 
evidently quite nervous in view of the steady encronch- 
ment of the heavy seas, and to relieve this tension they 
were instructed to go to the lighthouse a t  their discre- 

ing strong. Between 6 and 7 p. in. the P orce increased t.0 

gale, still b P owing from the s0ut.h. On the 23t.h the 

tion. Jmmediatcly after the 8 p. m. observation they 
waded to the lighthouse, where the remained during 
the night, returning to the Weather Bureau building on 
the mornin of the 35t,h. 

Tampa., %a.-On Tuesday, the day of the st,orm, 
hurricane warnings were ordered continued in the early 
morning, nnrl distribution made as far as possible. Wires 
were already going down, but warnings of the previous 
day had been ample. Telephone and telegraph wires 
went down about noon, but the storm was near it,s height, 
and the office force was busy taking special observations, 
looking after the instruments, and giving information 
to ansious visitors who, in spite of the fury of the storm, 
continually filled the office and brought news of the 
dninage and of the brave work of those who were assist- 
in0 unfortunates to escape from t.he rising tide. 

f t  began to rain about 4 a. m. Sunday, October 23, 
and coiitinued with hardly a break until 9:15 p. ni. of 
the 25th. The total recorded rainfall was 8.53 inches, 
but much more probably fell and was blown out of the 
gage. The barometer fell slowly at first, more rapidly 
aftor midnight of the 24tli-%th, slowed down again 
between 5 and 7 a. m. a.nd then fell still niore rapidly 
until the minimum, 28.S1 inches sea-level pressure, was 
reached a t  2% p. m. The lowest previously recorded 
was 2S.95 inches in 1910. Aft.er this it rose rapidly to 
39.34 inches a t  10 p. ni. and then more slowly. The 
wind continued from the northeast diiring the 24th and 
the early morning of thc 25t.11, increasing to 28 miles a t  
3:38 a. m. the early morning of the 25th. It shifted 
between northeast and east until 7 :05 a. ni., with velocity 
between 35 itnd 42 miles per hour. From 7:05 t.0 9:50 
a. ni. the wind was enst, with velocity occasionally 
reaching 40 m. p. 11. Southenst winds brought increased 
velocity, nnd when the wind chzlnged to south about 2 
p. ni. it  increased to 4S in. p. 11. and reached a niaximuni 
velocity of OS in. p. h. at  2:lS p. m. The extreme was 
15 ni. p. h. The wind hscl decreased to 30 m. p. h. 
ut. 3 p. ni.. but on the rise of buronieter increased a ain, 

veli.tcity with rising barometer was 4s ni. p. h. The 
wind WAS west only 2-1 m. p. h. a.t 8 p. m. Occasional 
very high gusts occurred during the night, but t-lie maxi- 
mum did not again roach 30 in. 

Tide on tho n-kth was 0.7 foot? alling at  noon; 0.1 foot, 
fdling at  2 p. m.; zero, falling n.t 4 p. in. During the 
night it. rose and reached 3.6 feet, and rising a t  S a. m. 
Further reading could not he ol>tained, tide being over 
the tide-gilge. The highest tide, however, reached 10.5 
feet above nienn low mater a.t 3 p. m. as cnlculnted 
n.fterwards by the United Sbat.es Engineers. This is by 
far the higliest ever recorded, the previous record being 
5.55 feet. 

JacksontiZZe, F7a.-Pressure distribution on the 21st 
over t,he Gulf and the S0ut.h Atlantic States was such as 
to make the future course of the storm problematical, the 
preponderance of positive factors, however, rather favor- 
ing n northeast direction over Florida. This conclusion 
was shaken somewhat on the 22d when conditions seem- 
ingly favored n movement to the westward probably 
around the periphery of the HIGH, then over the East 
Gulf and South Atlantic States. The circulation a t  the 
mornin observation of the 82d showed that the Gulf and 
lower 8 outh Atlantic sections were under the direct in- 
fluence of the storm as it moved slowly northward, cloudi- 
ness having enveloped the lower coast line, with a per- 
ceptiblo increase in wind force at lower coast stations as 
the result of stronger pressure gradients. 

I- 

liavir,g shifted to the southwest a t  3 :10 p. m. The hig gh est 

?‘ h. 
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Weatlicr Gureau stations: 

:\pnl.whi ,013. .............. 
Jarksonvilla.. .............. 
Key West. ................. 
hliomi ...................... 
Fort Myers.. ............... 
Tampa.. ................... 
Tituwille.. ................ 

Wrlt@er Dureau cooperative 
A\-O~I Park.. ............... 
P t .  Yrtershurg _ _ _ _  __. _._ _. _ _  
l’ifiellss Park .............. 
Tarpon Springs.. .......... 
l%rooksville ................. 
Ocdla.. .................... 
luslis..  ................... 
Clrrniout.. ................. I M c  Donald .................. 

StatlOllS: 

The morning repork of the 23d pointed to a continued 
northward movement. Cloudiness featured all Gulf and 
lower South Atlantic stations with the rain area embracing 
practical1 all of the Florida Peninsula. The mornin 

South Atlantic stations, most ronounced, however, in 

south wind, force 4, a t  Habana. Night reports of the 
24th accentuated the gravity of the situation and abun- 
dantly confirmed revious deductions by the Central 

the storm. Fresh breezes revailed during the day a ong 

the southward, attended by a 12-hour pressure fall of 
0.22 inch at Key West. 

The 24-hour rainfall at regular stations, ending at  8 
a. m. of the 24th, was: 

reports o 9 the 24th showed falling pressure at  all Gulf an d 
Florida, with a fresh southeast % reeze a t  Key West and 

0 5 c e  relative to t : e future movement and intensit of 

the northern coast line of 8 lorida with moderate gales to 
T 

Rnlii fall 
l.inchesJ. 
___ 

0. 0s 
0.31 
0.U 
0.34 
3.30 
5.20 
3.VP 

5 . n ~  
5.05 
7.81 
6.70 
9. :dl 
5.137 
1.46 
5.W 
7. ti6 

fitation. 

Ker Weat.. .................... 
Titusville ...................... 
Tampa.. ....................... 
Jwksonville. ................... 
Apalarhicola.. ................. 

hliiml, ......................... 0.04 
0.44 
4.20 
1.00 
0.14 
0.08 

Twelve-hour pressure changes (all negative) for the 
period ending 8 p. m. of the 24th were: 

hpalachicola. .................. 
Ja-ksonville.. .................. 
Key West.. .................... 
Minmi .......................... 
Tampa and Titusville.. ........ 

Station. 

0.14 
0.12 
0.22 
0.12 
0.12 

Fort hlyers. ....... 
Jacksonville.. ..... 
Kry West.. ....... 
Tu1uyn.. - ._. . ___._ 
Titus\‘illc.. _ _ _  .__. . An east-west line a t  the evening observation of the 

24th, bisecting the State about Titusville, showed the 
wind to be east-southeast and south below, and northeast 
above, the line of demarcation. 

The morning reports of bhe 25th were far from reassur- 
ing; in fact, they awakened t\, keener interest and a deeper 
concern b the public. Gales were blowing east of the 
Suwanee B iver, attended by torrential rnins in much of 
the central and north-central portion of the peninsula. 
The night of the 24th-25th was altogether a wild one in 
the central and northern counties. 

Barometer readin s at 8 a. m. of the 25th, with l2-hour 
changes, were as fo lf ows: 

29.37 Eioon. 
9 . 3 5  ?lidnight. 
29.5; a:% a. IU 
2s. 61 2% p.m. 
29.2 8:BJ p-m. I 

-___ 
Apalscl~iirola ....... 
Jacksonville. ...... 
Ii.oy \?est ......... 
Mirrnu ............. 
Tampa ............ 
Titusvillo .......... 

The 24-hour rainfall for the period ending at 8 a. m. 

---- 
29.66 0.14 

9 . 6 0  0.W 
29.88 0.10 
29.30 0.44 
29.64 0.10 

?9.74 0.14 

was as follows: 

SanIo~d.. .................. 8.60 
Orl~~ ldO.  ................... 4.45 
Glen St. Mary.. ............ 4.10 
UeLand .................... 3.25 
St.l.eo .................. ___I 11.73 

It will be seen that the greatest rainfall occurred near 
the path and over the u per-right front and the lower- 

coast and progressed northeastward across t e peninsula. 
The usual calm revailed a t  the center of the storm, one 

(the wind) broke out from the west, &owing to beat the 
band.” 

The lowest barometer readings (mercurial barometers) 
occurred on the 25th and were as follows: 

E right rear quadrants na t rl e storm center ap roached the 

observer stating t Yl a t  “some blue sk was seen, then it 

L - I 1 

The centor of the hurricane passed inland just north of 
Tampa. Fortunately the h e r i c a n  S. S. TmiZZo was 
able to weather the storm and tbe master. has favored us 
with tho following log for the period midnight of the 24th 
to midnight of the 25th: 
Mr. WALTER J. BENNETT, Moteoro!ogist, 

DEAR SIR: In complying wit11 your request of November 4, am 
herewith handing you the following. Clock times stated are ninetieth 
mcnilian time, or six hours hehind Greenwich mean time. 

Our emition while in the storm center, as near as we can reckon, WBB 
approximately 24 sea miles due west of Egmont Fey. 

Oct. 24. 15 midnight. Bar. 29.69 inches. Therm. 72’. 
Wind e a t ,  Llowing hurricane forre. 

Oct .  35.. 4 a. m. Bar. 89.27 inches. Therm. 72’. Wind cast, 
blowing force 11, Beaufort scale. 

Oct. 25. 6.30 a. m. Bar. 29.00 inches. Therm. 739. Wind 
east, blowing hurricane force. 

Oct. 25. S.00 a. m. Bar. 2Y.90 inches. Therm. 72’. Wind 
east, blowing hurricane force. 

Oct. 85. 10.20 a. m. . Entered storm center. Bar. 28.28 inches. 
No wind, but a terrific cross sea. 

NOVEMBER 22,1021. 

runtpa, Fln. 

82371-22-3 
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Myers; in short, alon the coast from a point near Cedar 

gate of losses will prohabl total $3,000,000. The 8am- 
age on the east coast, w K ile considerable local1 was 
alt.ogether of little moment when compared witc that 
which befell the west coast. 

Keys, southward, wil B esceed $1,000,000, and the aagre- 
Opt. 25. 10.50s. m. .Paasqd outstonncenter. .Bar. 28.23 inches. 

Therm. 73'. Gettmg wnil from west. hurricane force. 
No d n d  throiigliout psssa:e throuzh storm renter. 

Oct. 25. 11.30 a. ni. Bar. 25.32 ini-hea. Wind west, hurricane 
force. 

Oct. 25. Noon, Bar. 28 40 inches. Therm. i2 ' .  Wind west, 
blowing hnmcane force. 

Oct. 25. 4 p. m. Bar. 29.05 inches. Therm. 73'. Wind west, 
blowing force 11. 

Oct. 25. S p. u1. Bar. 293G inches. Therm. 75'. \Tint1 
north, force 10, weathcr awl sea mor1ernti;ng. 

Oct. 35. Miitlniylit. Bar. 23.4s inrlies. rlierm. 71'. Kiiid 
north, force 9, aentlier and sea moderntin:. 

The followin: lrarometrr resdin:s \rere taken Turwlay, Xov..??, 1'1'32, 
ship lying at hfallwy Docks. Tamps, Pla.. scwmt,y-fift'i nierit1i:tn tiiiic: 

8 8. m. Tlirrm. 7.1'. Bar. 30.17 inc4it.s. Tamps e:aiim SKI- 

111 a. ni. Tlierni. 76'. Bar. 30.19 inches. Tanipn !iw+iirc' acn- 

Noon. Tlii~rn. 7s'. B:ir. 30.11 in-lies. Tnmpn iirw.wr4- FAR- 

level 30.15. 

level, 31.17. 
- -  

level, SO. 13. 

level, 30.O!!. 
2 1). ni. Themi. iF<='. Bar. 3O.'LS incdies. Tampa I,ri.s:.iire WJ- 

Very truly, yours, 
Hoping this infomiatinn will I-;e cif bencGt. t.o y m ,  I r~ni;tiii, 

f-', p. i fPER'4.  
-lh:s/pr 69. S. '. ' f i ; i i  i/Zf:o." 

(. :'I i t j  I JjFecr. 
112' :<. ~ . T . ~ S ~ . I ) N .  

High. tjdrs, 0ctobf:r 2p5.-'l'nnipc : T!~P ticlo \\-:is 1[)..5 
feet, t.he highest since 1%S, Kgin!mt~ stid S:tiiihc~l 
Island: Both were prnct.ic-.nlly c o r m d  hy wit.cr. Fort! 
Myers: Tide wns 12 t.0 18 inclirs higlier t.1~111 p r e v i < ~ s  
records for 30 to 35 years. Yuntn Gn.(ln: 'hdc .rws 7 
feet above norinill liigli title at. 3 p. in. i4 ?St?i: \$-:iter 
was in t.he st,reet.s of t.he cit.v. l"unt,ri. I h s n :  Title w:s 
6 feet. above nornid high \v:iter. lh)cii. & d e :  'l'klt! 5 
feet 4 inches iibore iiorriinl high titlc at, 7.1 5 a. in. ~'le:!r- 
water: Tide 5 feet nI)ore ti(.irrii:d hiqh thle, 1.31-4 p. 111. 
St. Petersburg: Tide 8 fcet. 5 inches ilbo\-c liwnii ltiw 
water n t  2 p. in. 

Masimum wind velocities, with tliite nlitl direction: 
Key West, ?5th, 4S d e s  SW. J:icbsiindlc., 35tli. fi-4 
miles NE. Mayport,, 35t.h. 54 milts SIV. Tnm~)n, Zi!,li, 
6s  miles s. T:irpon spri!iEs9 I)uncr\in, ~ g t i i i ~ i ~ t  Iicy, 
and Safet.y IXarbor, nll rlcnr t,he cect.tir of tlic sthmii. 
estimated the wind velacity as  being SO to 100 inilcs i l l1  

hour. 
Loss of Zif.--So far ns hiown t,lie lnss of life wns sniiill- 

not exceeding five or sis-clue, no  dr.,uht., t.0 talle fact that 
shi ping remained in port,. 
3308s ojs~.iypiny.--~ne co:ist st.eiiniler, the ~ T m r t ,  plyitig 

between Jaclmmville and Ni:mii, founclcred OB tlw 
Jupiter coast about 10 a. ni. of t.he 35th. The onluc uf 
the vessel slid cargo was about S120,Uf~O. Severd 
schooners are report,etl t.o hn-re capsized o f T  the coast., but 
definite infornintion is lacking. 

h!rusta.fe loss.-The cit.rus crop sustained :i 10s:; 
800,000 to 1,000,000 boxes of fruit., approxini:it ing n 
monetary loss of inore thm $l,OlJO~Ol)~J. The loss of 
trees was not ent; in fact., the da.ninge from t.liat. sourc'e 
was sliglit. Kuck crops :ttljarmt t.o the const w r c  

damaged-a complete loss in nitmy inst.n:iccs. 

.disaster, totnling, no doubt, $1,000,00U or more. Salt, 
water flooded iiisny acres, t,hcreby rei! rleriiig tlie sril 
unfit for cultivation in sonie instances; henry rain will, 
however, soon remove the salt deposit., restoring the soil 
to normal condition. 

Miscellunmus dnnzcl.ge.--The rlninnge to  residences, 
docks, warehouses, huihlings, bridgfs, :mtl niiscellnneous 
qroperty, a t  Turn a, Tarpon Springs, St. Yetersburg, 
barasota, Puntrt eorda, Marco, Casambus, aiid Fort 

e loss of fertilizer and labor grrat,lg augments t.lio 

THE ELECTRICAL CHARGE OF THE ATMOSPHERE AND 
THE HEIGHT OF THE BAROMETER. 

By \'?. J. HUMPIiREYS. 

It has been suggested that. ninny cyclones and anti- 
cjclones niuy be caused by chrtnoes in t ie electrification 
of tlie outer ntniosplicre, such c~iiges,~'for instance, as 
presuniahlj- occ.ur at t,he times of brillisnt auroroe. It 
is prt-psed t.0 c1iecB t$is snggest,ion by a simple calcula- 
t i c m  

Lrt. :uiy cvuisillcrnhlc, more or less circular, horizontal 
cstvr:t, of the upper air be uniformly electriiied to t.he 
i!rjiii\*:ilcnt of II surfncc chaigc of clt!nsity p ui1it.s of elec- 
tricity p ~ r  scji::iro ceiit,iniet.t?r, and let t,he earth ininiedi- 
diiitc!,v l)c-m~:ith h v e  :in equal charge of oppcisite sign. 

XOW, if tlicre is no cithcr distwhiiig electrification, t,he 
forcr -f on n unit, qunntit,y of electricity tinynhere be- 
t\\-cwi t h  cwth aiirl sir chrirgcs inssuming, as is a prosi- 
nintchly t r w ,  that tlic direct,ion of the elect.ric P orce is 
e-i--rrywliere vertical) is given by t,he well-known equat.ion 

.f = 4 r p  

of ivhirh l i d f  is from the air charge and half from the 
e:ii.tli charge. 

l i ~ i i c c  the tot.31 e1ect.ric:i.l pull P hct,w-een the air and 
the t w t l i  is given by h e  expression 

in w1lic.h -1 is the w e a  of the charged surface of the earth. 
ncces- 

snry to  rtirry n uziit charge through a diflerence of l e d  h 
within tha full electric field is 

From the vnlue of .f, it follow that the work 

u, = -lap7t., 

or, substituting for p its value in terms of P and-4, equa- 
tion (11, 

- 

Hence 

wh~i*e p =dynes pull on each square centimeter of the 
elcctrilied surface of the earth, or upper air. 

Ilut w / h  =ergs work on an electrostatic unit of elec- 
tric4t.g pcr its centimeter change in level. 

Now, tlic normal, vertical potential difference in the 
atmusphere is about onc volt per centimeter. Hence, 
converting to electrostatic units, and substituting in (2) , 

or p =  1/3,361,947. 

Oo C., and under normal gravity 
But tlie meight of one cubic centimeter of mercury at  

= 13.5951 x 980.665 dynes 
= 13,332.24 dynes. 


